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Introduction
20
Osmotolerant and osmophilic yeasts are the most common spoilage agents of 21 sugar-rich foods, where water activity (a w ) is the main limiting factor for microbial growth (Deak & Beuchat, 1994) . Among all yeast species recognized, only a small 23 fraction (about 10 yeast species), are responsible for major losses in processed foods 24 around the world (Pitt & Hocking, 1997) . The importance of these spoilage yeasts is 25 increasing, because in the modern world a great proportion of foods are being 26 processed, preserved in some form, and stored or transported over long distances before 27 consumption. Spoilage yeasts most frequently described in sugar food and drink Zygosaccharomyces rouxii being most frequently implicated because of its unique 34 ability to tolerate the high osmotic stresses and low a w conditions of these products, and 35 also due to its resistance to different preservatives (Martorell, Stratford, Steels, 36 Fernández-Espinar & Querol, 2007; Fleet, 2011; Stratford, Steels, Nebe-von-Caron, 37 Novodvorska, Hayer & Archer, 2013 
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4 generated can be sufficient to distort packaging, and break cans or kegs (Grimbaum, 44 Ashkenazi, Treister, Goldschmied-Reouven & Block, 1994) .
45
In a previous study, we have characterized the osmophilic and osmotolerant 46 yeast species present in Argentinean concentrated grape juice. Z. rouxii was the only yeast species isolated from spoiled concentrated grape juices and it was the main yeast 48 species present in unspoiled samples followed by lower proportions of other yeast 49 species (Combina et al., 2008) . We have also shown that the spoilage depends on the 50 size of the initial inoculum as well as the strain ability to grow under certain conditions 51 (Combina et al., 2008 
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The control of spoilage yeasts is one of the most important aspects in food M A N U S C R I P T
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Martinez de Marnanon, Poirier & Gervais, 1999; Hidalgo Togores, 2002 approved for the control of spoilage yeasts in wines (Martorell et al., 2007; OIV, 2013) .
80
It has been demonstrated that more than 3 mM DMDC is necessary for a complete Chitosan (Lallemand Co.) was also evaluated, but no effect on Z. rouxii growth was 146 detected (data not shown). Thus, it was not included in the present study. consequently subtract, the noise signal. Therefore, a total of 273 growth curves (13 159 levels of each preservative × 7 preservatives × 3 replicates) were obtained and analysed.
160
Assays were conducted at 28 ºC and optical density (OD) measurements were 161 performed after a pre-shaking of 20 s every 2 h during 7 days.
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
9
The inhibitory effect microorganism growth increases with higher preservative 
Results
195
In the present study, the individual effect of seven different chemical (DMDC) to 6.67 mM (caffeic acid).
218
From fitted parameters, it is possible to get the mathematical equations to to the other two HCAs tested. The minimal inhibitory effect was observed for caffeic M A N U S C R I P T
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acid, where doses higher than 40 mM were necessary to achieve the maximum Gr
231
( Figure 2 ).
232
Finally, Figure 3 shows the ANOVA analysis carried out for the maximum Gr 
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The hypothesis that undissociated acid molecules pass into the cell and inhibit yeast work, a complete inhibition of the Z. rouxii cocktail by sorbic and benzoic acid was not M A N U S C R I P T
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achieved, mainly because the susceptibility to these agents varies into the same yeast 302 species, where some strains would be more resistant than others (Fleet, 2011) .
303
The DMDC is used as antimicrobial agent for sterilizing fermented beverages.
304
DMDC acts by inhibiting some glycolytic enzymes particularly the alcohol 305 dehydrogenase and the glyceraldehyde 3-phosphate dehydrogenase by 306 methoxycarbonylation of the nucleophilic residues (imidazoles, amines, thiols). been studied and the half-life in the reaction with water is reported to be approximately 334 8 min at 30ºC, being completely hydrolysed within less than 1 h (Genth, 1979; Ough, 335 1983). Thus, the maximum antimicrobial effect would be expected to occur when the 336 concentration is higher, soon after addition of the compound before degradation begins.
337
Therefore, DMDC should not be used as preventive agent but only as curative agent 338 against unwanted populations already presents in grape must.
339
Vanillin is currently used as a principle-flavouring agent and it is also a 340 "naturally derived" promising additive for inhibiting yeasts in some fruit products. The 
Preservatives* Tested concentrations (mM)
Potassium sorbate 0, 0.3, 0.7, 1.3, 2.0, 2.7, 3.3, 4.0, 4.7, 5.3, 6.0, 6.7, 10.0 Sodium benzoate 0, 0.3, 0.7, 1.4, 2.1, 2.8, 3.5, 4.2, 4.9, 5.6, 6.2, 6.9, 10.4 Dimethyldicarbonate (DMDC) 0, 1.9, 2.7, 4.0, 5.3, 6.7, 8.0, 9.3, 10.6, 12.0, 13.3, 14.6, 16.0, 17 
